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(54) Driver side air bag module with annular air bag 



(57) An air bag module (20) comprising an air bag 
(80). the air bag including: a face panel (82) having a 



first central opening (92) therein; a rear panel (84) hav- 
ing a second central opening therein, that portion of the 
rear panel about the second central opening forming a 
neck portion; a tubular insert (100) having an open end 
secured to the face panel (82) about the first central 
opening (92), the tubular insert including a closed end 
(110) opposite the open end, the tubular insert extend- 
ing into the air bag, sides of the tubular insert including 
at least one opening (104a, 104b); the tubular insert 
(100) including an inflatable portion having an open end 
secured about the at least one opening and upon infla- 
tion the inflatable portion is moved into the center of the 
tubular insert 
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Description 

[0001] This is a rogutarty filed utility patent application 
claiming priority of provisional patent application 
60/271,133. filed February 23,2001. 5 
[0002] The invention generally relates to driver side 
air bags, modules and methods of folding an air bag. 
[0003] The typical driver side air bag module oompris- 
es a housing, an tnftator, an air bag and a cover. The 
housing is mounted at or near the hub of the steering 10 
wheel; the inflator and air bag are located within the 
housing and the cover protects the air bag. As the air 
bag inflates, the cover is broken apart thereby per mittin g 
the inflating air bag to expand. As can be appreciated, 
because the cover is a sacrificial part of the module it 15 
cannot be used to support permanent buttons, displays, 
switches and the Bee. 

[0004] Another characteristic of the prnr art construc- 
tion is that on deployment the expanding air bag is ini- 
tially thrust cfirectJy toward the occupant, which may in- 20 
crease the level of forceful interfere 
cupant and the expanding air bag. To restrict this for- 
ward motion, many prior art systems have resorted to 
the use of tethers, which attempt to control the trajectory 
of the expanding air bag. 25 
[0005] It is an object of the present invention to pro- 
vide an air bag module with a center control module that 
is fixed in relationship to the steering wheel and one in 
which the air bag and cover deploy about this fixed cent- 
er control module. Consequently, an advantage of this 30 
construction is the fixed center module can now support 
control or communication mechanisms and devices 
such as a horn switch, radio dials, cruise control buttons 
and even more complicated and expensive visual dis- 
plays for a navigation system, including GPS sateffite 35 
receiver display. These additional mechanisms and de- 
vices wffl be unaffected by the deployment of the air bag 
and need not be repaired when a new air bag module 
is installed or can be reused in replacement air bag mod- 
ules. 40 
[0006] Another object of the invention is to provide a 
module in which the air bag is encouraged to initially fin 
radially due in part to the fixed center control module. 
[0007] Accordingly the invention comprises: an air 
bag rrxxiuJe, comprising an air bag^ 45 
a circular face panel having a central, circular first open- 
ing; a circular roar panel of substantially the same diam- 
eter as that of the first panel and having a central, cir- 
cular second opening, the diameter of the second open- 
ing being smaller than the diameter of the first opening, so 
An inflatable, cylindrical tube member is secured to the 
face panel, about the first opening, the cyfindncal mem- 
ber including a rectangular panel formed into a cylinder, 
ciosed at one end; the cyfindncal member at an opposite 
second end is secured to the face panel about the first ss 
opening; at least one inflatable lobe secured about an 
opening in the cylindrical wall, the lobe on inflation of 
the air bag inflates inwardly toward the center of the face 



panel. 

[0008] Many other objects and purposes oftriernven- 
tion will be clear from the following detafled description 
of trie drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] In the drawings: 

FIGURE 1 is an assembly view showing a steering 
wheel and an air bag module incorporating the 
present invention. 

FIGURE 2 is a cross-sectional view of an assem- 
bled module fastened to the steering wheel. 
FIGURE 3 is a cross-sectional view of a partially 
constructed air bag with an extending tubular seg- 
ment. 

FIGURE 4 is another view of the tubular segment 
without the inflatable lobes. 
FIGURE 5 is a plan view of an additional panel of 
the air bag used to form the walls of the tubular seg- 
ment 

FIGURE 6 is a partial view of the air bag showing 
the extending tubular segment (of FIGURES 3 and 
4) with inflatable lobes extending therefrom. 
FIGURE 7 is another cross-sectional view of the air 
bag with the center cyfindncal tube pushed within 
the air bag. 

FIGURE 8 adds the center control module to the 
configuration of FIGURE 7. 

FIGURE 9 is an isolated, isometric view of an ex- 
emplary housing 30. 

FIGURE 1 0 is a cross-sectional view of an air bag 
module with an unfc4ded air bag extending radially 
outward. 

FIGURE 11 is a plan view of a module in a steering 
wheel. 

RGURE 12 is a top view of an exemplary cover. 
FIGURE 13 is a cross-sectional view showing the 
air bag inflated. 

RGURE 14 shows an alternate air bag module with 
another cover. 

RGURE 15 is a top view of the module of RGURE 
13. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0010] Reference is made to FIGURES 1, 2 and 9, 
which illustrate a driver side air bag module 20 and its 
various components. The module ts adapted to be se- 
cured to a steering wheel 22 and more particularly to the 
hub 24 of the steering wheel. The module can be se- 
cured or attached to the steering wheel in any of many 
acceptable ways. The module 20 comprises a housing 
30 having a bottom 32. The housing can be flat or. for 
example, pie-shape in which case the housing wOl also 
include an upraised side wall or walls following the con- 
tour of the plate. As shown, the housing also includes 
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an optional cyfindricaJ, circular side wall 34. The bottom 
32 includes a pturafity of stud-receiving openings 34a- 
34d (also shown in FIGURE 9). The housing 30 is re- 
ceived upon the center of the hub. The module addition- 
ally includes a center (control) module 40. As shown, 
the center module is circular but can be varied shapes. 
The module 40 may house signal corefifoning electron- 
ics and also support one or more displays or mecha- 
nisms such as a horn switch 42, raax> buttons 44, a nav- 
igation system 46 and its associated display 48, cruise 
control buttons (not shown), etc Electric wires 41 carry 
signals to and from the control module. FIGURE 11 
shows a top view of an assembled steering wheel and 
air bag module with a representative informational de- 
vice. The specific shape of the housing, center module 
and cover wffl vary with each application. Generally, the 
sides of the housing and cover wffl cooperate with the 
center module 40 to create a covered trough, which ex- 
tends about the center module to receive the folded or 
compressed air bag. This trough may be circular, trian- 
gular, oval, etc as dictated by performance and styfing 
considerations and, of course, by the shape of the hous- 
ing, cover and control module. 

[0011] A plurality of threaded mounting studs 52 ex- 
tend from the bottom 50 of the center module. These 
studs extend through openings 54a-54d of a retaining 
ring 56, through openings 58a~58d in the flange 60 of 
an inftator 62, as well as through various openings 64a- 
64d in the neck portion 67 of an air bag 80 (orrfy a portion 
of the ah- bag is shown in FIGURE 1). The studs can 
also extend through the hub of the steering wheel as 
one means of fastening the module to the steering 
wheel. As can be seen in FIGURE 2 the neck portion 67 
of the bag is clamped between the housing and an in- 
flator flange 60. As wffl be seen later, these studs also 
extBnd through other openings in a top 110 portion of a 
fabric tube 100, which is part of the air bag and is not 
shown in FIGURE 1. This top portion is clamped be- 
tween the ring 56 and the bottom of the control module 
40. 

[0012] The ring 56 is generally flat having an opening 
70 of sufficient size to receive the typically cylindrical 
body 72 of the inftator. If preferred, the sides of the ring 
can be bent to increase its strength. The inflator includes 
a pturafity of exit ports 74 through which inftator gas is 
communicated to the air bag. The module 20 also in- 
cludes a plurality of hollow, cylindrical tube sections or 
spools 76, which function as stand-offs to property 
space the center module relative to the housing 30. As 
can be seen in FIGURE 3, the spools 76 are positioned 
between the inftator flange and the retainer. 
[0013] Reference is made to FIGURE 3, which flius- 
trates many components of the air bag 80. The air bag 
comprises a circular face panel 82 and a circular rear 
panel 84 that are sewn together along a peripheral seam 
generally shown as 86. The rear panel, at its neck 67, 
includes a center opening 88, which is located interior 
to the mounting openings 64a-64d (also in the neck 67). 
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The inflator 62 is received within this opening 88. The 
face panel also includes a center opening 92. The di- 
ameter of opening 92 is sufficient to receive the center 
control module 40 and can be larger than opening 64. 
5 As shown in FIGURE 3, this opening 92 is secured to 
and closed by a center assembly 93. The center assem- 
bly 93 irtcludes a cylindrical 

of air bag material, having a closed end or top formed 
by a panel 110. The lower open end 95 (see FIGURE 4) 

10 of the tube is sewn to the face panel about opening 92. 
The cylindrical extension or tube 100 is fabricated using 
a first rectangular panel of air bag material 102 (shown 
in FIGURE 5). which is formed into a cyfinder or tube 
100. This panel 102 includes a plurality of openings 

15 104a and 104b. In the preferred embodiment two such 
openings are employed. Panel 110 can be made of air 
bag material (or other non-porous material for example) 
and is sewn to an end of the tube closing as shown in 
FIGURES 3, 4 and 6. Each opening 104a and 104b is 

20 enclosed by a respective lobe, sock or bag 106. As can 
be seen in FIGURES 4 and 6, each lobe 106 is secured 
to the panel 102 about the edges of a respective one of 
the openings 104a and 104b. These lobes 106 are 
shown in phantom fine in FIGURE 3. The purpose of the 

25 lobes 106 wffl be apparent from the description below. 
The panel 110 in the ttustrated embodiment is circular 
in shape as it is contemplated that trie bottom of the cen- 
tral module is circular. In general, however, the panel 
110 would follow the approximate contour of the module. 

30 As can be appreciated, the tube could be sewn closed 
along its top, elimin a ting the need for a panel 110. The 
top or panel 110 includes a pturafity of mounting open- 
ings 112a - 112d to receive a corresponding stud 52. 
[0014] Reference ts made to FIGURE 7, which is sim- 

35 Bar to FIGURE 3. In FIGURE 7 the tube 100 has been 
attached to the face panel 82, however, tube 100 has 
been moved, through the opening 92, from its position 
shown in FIGURE 3, to fie inside the air bag 80 between 
panels 82 and 84. Additionally the lobes 106 have been 

40 pushed generally radially outwardfy through openings 
104a and 104b and also reside between the panels 82 
and 84. In FIGURE 7, the opening 92 of the face panel 
82 is fufly apparent with the tube 100 sewn thereto at 
seam 93. With the air bag as shown in FIGURE 7, the 

45 center module 40 can be inserted through opening 92 
and into the inverted tube 100. This configuration is 
shown in FIGURE 8. The seam 86 and the seam 92a at 
the opening 92 can be internal or external (see FIGURE 
3 or FIGURES 7,8). In FIGURE 8, the studs 52 have 

50 been inserted through openings 112a-112d in the top 
panel 110 of the tube 100. The top panel 110 now re- 
sides adjacent the bottom 50 of the center module 40. 
The center module 40 is shown within the pocket 120 
formed by the now-inverted cylindrical portion or tube 

55 100. Thereafter, the ring 56 is inserted through the neck 
opening 88 and is placed on the studs and moved up- 
wardly to sandwich the top 110 against the bottom of the 
center module 40. The tubes, spools or stand-offs 76 
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are then inserted onto each of the studs 56. which ex- 
tend through the top panel 110. The tubes 76 also func- 
tion to seal the openings in the ring 56 and to prevent 
leakage of inflation gas out from the cylindrical portion 
of the air bag. Subsequently, the inflator 60 is inserted 
through the neck opening 88 and positioned on the 
studs 54. Thereafter, the openings 64a-64d about the 
neck 67 of the rear panel 84 are inserted over the studs 
52. As can be seen, the neck of the rear panel lies ad- 
jacent the bottom of the inflator. Finally the housing 30 
is positioned on the studs sandwiching the neck portion 
of the rear panel against the flange of the inflator. The 
various parts of the module 20 can be secured in place 
by respective threaded nuts 53 to achieve the configu- 
ration as shown in FIGURE 10. The same or different 
nuts or fasteners can be used to secure the housing, 
inflator and control module to the steering wheel 22 as 
shown in FIGURE 2_ 

[0015] Prior to tbkfing the air bag 50, the air bag 80 is 
extended outwardly over the sides of the housing 30 as 
shown in FIGURE 10. Subsequently, the air bag 80 is 
folded to reside within the annular space 130 between 
the interior surfaces of the housing, the inflator and cent- 
er control module 40. 

[0016] Tne air bag can be folded in a number of dif- 
ferent ways. For example, the air bag can be extended 
radially from the housing forming a circle and laid out 
flat Thereafter, the air bag is folded in three accordion 
pteats, which generally resemble the sides of a triangle, 
reducing the partiafry folded shape to that of an equflat- 
eraJ triangle. Thereafter, additional accordion pleats are 
madernthepointeoftte 

ed parts are manipulated to fit within the space 130. Al- 
ternatively, the air bag can simply be pushed into the 
annular space 130. 

[0017] Reference is again made to FIGURE 1 as well 
as to FIGURE 2. which show further details of the 
p resent invention. As can be seen, the center module 
40 includes a peripheral groove 55, which is used to se- 
cure a center opening 146 of a cover. After the air bag 
is folded, it is covered by a cover 140. (A top view of the 
cover is shown in FIGURE 12.) In one embodiment the 
cover 140 is annular shaped and comprises a cylindrical 
outer wall 142 with a flat annular top 144 having a center 
hole 146. The diameter of hole 146 is smaller than the 
diaiT>Gterofgroove55sottiatthelip 147 about the open- 
ing 146 can slip within the groove and be secured there- 
by. In the preferred embodiment of the invention, the 
center module 40 is circular, however, shapes such as 
square or rectangular are within the scope of the present 
invention. The cover 140 additionally includes a plurality 
of generally radial tear seams 148. As the air bag fiDs 
with inflation gas, the Bp 147 is pulled out of the groove 
55 and the cover tears along each tear seam 148, which 
permits each sector or segment 144a of the cover to 
move or pedal outwardly permitting the air bag to exit 
about the open annular spacing between the now 
opened cover and the center module. 



[0018] Reference is briefly made to FIGURE 13, 
which shows the air bag 80 in its inflated condition. As 
can be seen, the face and rear bag panels form an an- 
nufus centered about the center module. As the air bag 

5 inflates, the center lobes 106 are pushed (by inflation 
gas) racfiafly inwardly, through the openings 104a,b, in 
front of and on top of the center control module. These 
lobes 106 provide a cushioned barrier between the cent- 
er module and the occupant. 

10 |0019] Reference is made to FIGURES 14 and 15. 
which show a variant of the cover designated by numer- 
al 150. The cover includes sides 142 and tear seams 
148. However, in place of the opening 146. this cover 
includes a center portion 1 52 and a plurality of openings 

15 154 through which the various control arxi informational 
mechanisms 42, 44, 46, etc of the center control mod- 
ule 40 extend. A thm tear seam 158 joins the center por- 
tion 152 to the outer portions of the top 148. A fascia 
panel 156 (shown in FIGURE 14) is positioned atop the 

20 center portion 152. The tear seam 150 can be positioned 
under the fascia panel or about rt This center portion 
156 prevents the center portion from moving once the 
air bag tears through the tear seams 154 and 146. The 
fascia panel 156 is appropriately fastened to the center 

25 module 40. 

[0020] Many changes and mocfitlcatjons in the above- 
described embodiment of the invention can. of course, 
be carried out without departing from the scope thereof. 
Accordingly, that scope is intended to be limited only by 

30 the scope of the appended claims. 



35 1. An air bag module, compris in g an air bag, the air 
bag including: 

a face panel having a central, circular first 
opening; 

40 a rear panel having a second opening; 

an inflatable, cylindrical tube or tether member 
secured to the face panel, about the first open- 
ing, wherein the cyfindricaJ tube is ciosed at one 
end by an end panel, the cylindrical member at 

45 an opposite second end secured to the face 

panel about the first opening, wherein the first 
opening is not obscured; 
at least one inflatable lobe secured about an 
opening in a waD of the cyfindricaJ member, the 

50 lobe on inflation of the air bag inflates inwardly 

toward the center of the face panel. 

2_ An air bag module, comprising an air bag, the air 
bag including: 

55 

a control module having at least one of an in- 
formational device and an activation button, the 
control module positioned centrally in the air 
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bag module; 

an air bag that is initially folded peripherally rel- 
ative to the control module and when inflated 
expands to an annular configuration about the 
control module, the center of the annular con- 
figuration generally coaxial with an axis extend- 
ing out of a top of the control module, the air 
bag including at least one inflatable part which 
expands into the center of the annular configu- 
ratkxi providing an inflatable barrier relative to 
the top of the control module; 
a cover located above the annutus including a 
plurality of tear seams opened by the inflating 



The air bag module of Claim 2 wherein trie air bag 
includes at least one inflatable lobe which when in- 
flated rs repositioned from within the air bag to a po- 
sition in which the inflatable lobe is covering the 



4w The air bag module as defined in Claim 2 wherein 
. the cover includes a plurality of tear seams on a top 
- • of the cover, the tear seams radlaDy located about 
the control module and extending toward the outer 
dlameter of the cover. 

5_ The air bag module as defined in Claim 4 wherein 
the cover includes an adcfitional circumferential tear 
seam located generally along a periphery of the 



The air bag module as denned in Claim 5 further 
including a fascia plate located on the topofthecov- 
i defined by the circumferential tear 



7. 



The air bag module as defined in Claim 5 wherein 
the circumferential tear seam is circular. 
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insert 

9. The module as defined in Claim 8 including a center 
module located within the tubular insert and post- 
Gonad adjacent the closed end. 

10. The module as defined in Claim 9 including an in- 
flator for providing inflation gas to inflate the air bag, 
the inflator positioned below the center module 
within the air bag proximate the neck portion. 

11. The module as defined in Claim 10 including a 
housing below the inflator, the housing including a 
side waD spaced relative to sides of the center mod- 
ule defining an annular space therebetween and 
wherein the air bag is placed into this annular space 
and inflates from this annular space. 

12. The module as defined in Claim 11 inducting a cover 
having a plurality of tear seams on a top of the cover, 
the tear seams radlaDy located and extending to the 
outer diameter of the cover. 

13- The air bag module as defined in Claim 12 wherein 
the cover includes an aotfrbortal circumferential tear 
seam located generally proximate the periphery of 
the center module ... 

14w The air bag module as defined in Claim 13 further 
including a fascia plate located on the top of the cov- 
er, within an area defined by the ct 



8. An air bag rnodute comprising an air bag. the air b^ 
including: 



15. The air bag module as defined in Claim 14 wherein 
the circumferential tear seam is circular. 

16. The air bag module as defined an Claim 1 wherein 
the face panel is circular. 



40 17. The air bag module as defined in Claim 1 wherein 
the first opening is circular. 



a face panel having a first central opening 



a rear panel having a second central opening 
therein, a portion of the rear panel about the 
second central opening forming a neck portion; 
a tubular insert having an open end secured to 
the face panel about the first central opening, 
the tubular insert including a closed end oppo- 
site the open end, the tubular insert extending 
into the air bag, and wherein sides of the tubular 
insert include at least one opening; 
the tubular insert including an inflatable portion 
having an open end secured about the at least 
one open end and upon inflation the inflatable 
portion is moved into the center of the tubular 
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Fig. 3 
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Fig. 6 
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Fig. 12 
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Fig. 14 
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